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Introduction 
Conclusion 
Currently there is no 4D dynamic model simulating the continuous 
evolution of acute ischemic stroke using MR observations.  
The DWI-PWI mismatch concept (Fig.2-a) is used for treatment 
decisions, although its validation is incomplete [1, 2].  
The perfusion-diffusion mismatch key assumptions: 
1.  Without treatment the lesion core will grow into the observed 
mismatch. 
2.  DWI areas with high expansion correlate with MTT areas with 
no dynamic change,   
3.  MTT areas with high contraction correlate with DWI areas 
that do not expand.  
Our approach aims to: 
a- Estimate patient-specific 4D evolution scenarios for MTT and 
DWI lesions from acute to subacute timepoints. 
b- Determine the 4D dynamic and kinetic DWI/PWI mismatch 
evolution and check its validity. 
Manually delineated DWI/MTT lesions  3D reconstruction. 
A.  Estimation of DWI/MTT 4D evolution scenarios from t1 to t3 
using a diffeomorphic current-based regression model [3]: 
B. Detection of DWI/MTT regions with high contraction/
expansion: 
a) Estimating an additional deformation φ deforming DWI into 
MTT lesion at t1. 
b) Automatic extraction of high contraction/expansion areas at t1 
in DWI-estimated evolution scenario, spatially mapped into the 
MTT lesion at t1 (Fig. 2-c) and tracking their kinetic evolutions. 
c) Computing 4D mean high contraction/expansion DWI (vs. MTT) 
speed evolutions (Fig. 2-b). 
Data selection: 8 (out of 48) representative patients satisfying: (i) both 
MTT and DWI lesions visible at –at least- 3 timepoints, (ii) number of 
lesion connected components should not vary between timepoints. 
Table 1: Mean dice index and standard deviation computed over the 8 
patients between the estimated and manually delineated DWI/MTT 
lesions at t2 and t3.  
- Evaluation of DWI/MTT 4D evolution scenarios from t1 to t3: 
Fig. 1 Estimated 4D DWI/MTT estimated scenarios with time-evolving 
speed. At t2 (vs. t3), the green (vs. red) surface represents the 
observed lesion with the estimated lesion in blue.  
Fig. 2 (a) 3D DWI/
MTT mismatch. (b) 
M e a n e v o l u t i o n 
speed of DWI/MTT 
h igh cont rac t ion /
expansion in one 
patient. (c) Detection 
of high contraction/
expansion areas in 
DWI lesion at t1 and 
spatially mapped into 
MTT lesion at t1.  
Results 
- Very promising estimation of the patient-specific 4D evolution 
scenarios for both MTT and DWI lesions was observed (Table 1). 
-  No common kinetic evolution pattern was identified.  
- The high contraction/expansion mean speed evolution behaviors 
were in contradiction with the “DWI/PWI mismatch” assumptions. 
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